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lis #M2000-272932^fBfcJ;t;#M2001-l 43723i:^fB{i:a. 

2 0 0 vmmo^mmmr-m^^yn h yBmm^m-r :s>$^^mn-> v :^ j^Bi^fj^m^z 

nrv-'So cn&it. ;<f9X©jl^*^0. lmmJ;tJjpV«t,0-e^ /^;i/<^#:tn?{fnst> 
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^ic z T o 2 *3J;tfT i O2 <D {i^ < t 'i> i-D^^isctti^x^^o ^Tc. m 20 
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o.) ©sjS^^l^-^PSSo ctut rci 6 HO, oJ fcR&^nSo ^^ffijgtt^jtt^fc h 
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§ c i: {<: J; -p Tt# e tiS i6 . MIKO m^mti^ t < . mwimic^^i-^txfc. |?®jg'l±^J 
[ 0 0 0 9 ] 

Wffi?gtt^J;Sr«-a- S^U . - © S ffl t ^ Ap L . Mi8!^K©@?K^ISili L fco 
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3 (OCH2 CH2) 1 0 OH) m^Jllc, 7- V =y :x. Y ^ "iy^y y (TEOS) , 
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S i O2 ^ SfcttPz O5 fcS i O2 ^-g-^L-. Z rOz t3j;l>"/Sfctt 
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S i (OC2 H5) 4 308gfc. 7j<100g. x^7-;l/68g. ffii?0. 1 g^Ji-g- 10 

Lrci> (D^M^s 1 mmmn Ltco PO COCHs) s^ZZg^P^/ctS. Ci e EOi 

o?:ioogiip^Ti^^it^bfcm> ?e.fc7j<i6gAp^T. immmi^vr.mm.t 

[ 0 0 2 7 ] 

ammm 3 ~ 7 ) 

^ssfiwi2T, PO (0CH3) 3 ^taxtc'^k. Ci 6 EOi 0 ^^D^^mic, m 1 IC^T 
ctafc, zr (oc4H9)4S^cJ*Ti Q o c 3 H T ) 4 ^ fm X X . r^m rc . 

^ {i: [rI i; o fc o 
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^mmmx\,t. mn^\^x . si (oc2H5)4. po(och3)3. zr (0C4 
Hg) 4src«Ti (0C3H7) 4^fflv>Tv^5*^. ^ln6^c|5S^^n*.^0T«<^fa 

[ 0 0 3 0 ] 40 

, §[#±tf s c h mm±icmmti^i^m-r cn^mp^icmmi^xis < f)^. tumr^ 
mm ^ MT T ^ n t X . - tt ® n /-c JP 7!)^ T' # 5 „ 

[ 0 0 3 1 ] 

txsff=}fr^'fuhy&m^:^'^7^mmtt^mmxt^., ?ss*^3oo°cj;t)fgv><5;. m 
mM^<DW^ti^ + ^xf3:y^^<Dx. @ e^o»iPfc* *v^o 8 0 0 ^ J; t) isv> mji<Dm 
^ ^ 6 n . iS v^ e ^ s AM# e n ^ o 

m^Bmmit. mm^itifrcmw.ic^ ±m<oy5mxmmL. ^<o±ic^mm^nif. -m 50 
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[ 0 0 3 2 ] 

A.H^{fc-ti--r. ?g)g4 0%©^^-^t>. SSt«9 0Q-e35^fCo PJSLfc®Ja{it*^6e^ 

[ 0 0 3 3 ] 
2 ] 

m^mi nmm2 ^mmz nmmA ^n&m^ nvm^ 

mm(m) 500 500 soo 500 soo 500 500 

50/90 20 0.5 0.1 5 1 0.8 0.8 

50/40 90 0.5 0.2 9 4 2.5 2.5 

[ 0 0 3 4 ] 

S2*-e5o/9 0fej:t?5o/4o«^n^niaaf/Mft (%) ^a^-To ^m-^ow^m, 

5 0 X 9 0 XWIMV . •?-cD^5 0/ 4 0-Z?M^L/Co S2j;t)> M mtf^ 9 0 % i)^ ^ 4 

o T V> :^ C i: t3 § „ 
[ 0 0 3 5 ] 
(Jt«eM 1 ) 

Si (OC2H5) 4 347g{C.7j<101g.ai^y-;L'68g.S®0. I g^M-^ 
fco C, 6 EOl o^AlI^*V^fitt. llfiBt?[|lii|BlDJ;a{cUT{^-3fco SBTLStt, 

T4nm-e^ofco X 9x — y it M I (D ^ — y (a) (D<i:-5^tf — ^>?3^^e.n 

t? « ^ o 
[ 0 0 3 6 ] 

iiti^m 2 ) 

^Mf!llTC,6EOio<^#^3?5{^=CH3 (CHzO rsN* (GH3)3Br~^ffl 

v^T. mm^v^K). mmi^rco n^nrcm(oxm^iff^^i^-y^wiMLrctc?>^ site 

[ 0 0 3 7 ] 

U U ;«7«r-^ty|^SS»|^T', ]iS o h > e# g ^ ^ ® 

^JfflT*#So ^filWtc^s y a h :/'(E»tt^M«> (P) . ^^m (Si), 

K (Zr) . (Tl) , 7j<^ (H) ^HO^S-r;4->£D3-^. '>^<J;'E> 

(S i) iiTk^^gr-^tyfeO. ^fcti^-r^ (S i) . 'J> (P) t7i^m^^ts (D 

i)> m ^ c t ti^ X ^ ^ o com-^. m'^icmi^-^ ti^mnmit 5 n m X K) < . s 

fcti 3 n m i t) < . 3 :^ 55 65 tc M 14 ^gr W L T IS ^ tl S „ » M © © * tc #SIJ ^ 
Pg«:^V^*^, ^©jSffl©fiJ;S'l4*^S 1 0 0 nmJ;t);p< 1 0 0 0 0 nmJ;t)IIV^feOt?a& 
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[ 0 0 3 8 ] 

[01] Ci 6 EO, o^^^CTAB^'ry^U-htLXmmL'Ci'^mL. 4 0 0 V 

[02] Ci 6 EO, 0 ^ xxs c T A B ^"ryf u- h t vxmm i^x ii^mi^ . 5 ox^x 
[03] c, 6 HOi o ^i^^ ^x i'^mi^Tczy V ti &m(D B ] um^ m^^xmmi^rcmn 



1 ] 
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200 4.75 
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hkl d(nm ) a=2.98 nm 
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